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1
FEEDING CARDED FIBER TO AN AIRLAY

This application claims the benefit of U.S. Provisional
Application Ser. No. 60/008,370, filed Dec. 8, 1995.

FIELD OF THE INVENTION

This invention relates to airlay fiber handling equipment
such as an airlay web former and more particularly to dofling
individualized carded fibers into an air stream.

BACKGROUND OF THE INVENTION

Airlays are used for opening fiber and putting the fiber
into an air stream. A conventional airlay 1s disclosed 1n U.S.
Pat. No. 3,797,074 to Zafiroglu 1ssued on Mar. 19, 1974.
However, one of the drawbacks or limitations of Zafiroglu 1s
that 1t has difficulty opening medium and long staple fibers.

By comparison, carding machines are quite good at sepa-
rating fibers into their individual filaments. However, the
individualized fibers on carding machines are typically
doffed at slow speeds mto a carded web or sliver. To the
extent that there are known techniques and arrangements for
dofling the fiber from a carding machine into an air stream,
such techniques are generally quite unsatisfactory. There are
numbers of references, such as U.S. Pat. No. 3,641,628 to
Fehrer, U.S. Pat. No. 4,097,965 to Gotchel et al., U.S. Pat.
No. 4,130,915 to Gotchel et al., and U.S. Pat. No. 4,475,271
to Lovgren et al. which show air doffing cards. Typical of
such arrangements 1s an air knife or air jets arranged to blow
fiber from the dofling roll or main carding roll. With such
arrangements, the fiber 1s carried away by a very turbulent
air flow. Such highly turbulent air carries away the fibers 1n
clumps and not individualized.

It has long been understood that carding offers certain
advantages and airlays offers others. While 1t may appear
logical to the unskilled person to simply feed a carded web
to an airlay, there are significant technical and economic
reasons that lead away from such an arrangement.

Carding machines and airlaying equipment are each quite
expensive capital items and are generally considered by
those skilled 1n the art to be mutually exclusive and separate
technologies. Thus, one selects to use one technology or the
other. The potential added value to the customer (the highest
price the customer would be willing to pay for such
products) would simply not justify the substantial added
processing and equipment costs.

In addition to the economic drawbacks of feeding a
carded web to an airlay, there are significant technical
problems to overcome. Airlays are notorious for pulling
clumps of fiber and dispersing the whole clump 1nto the air
stream. While the Zafiroglu technique has been used quite
satisfactorily, 1t took significant subsequent development
including the development by Contractor et al. 1n U.S. Pat.
No. 3,932,915 on Jan. 20, 1976 to really get the system
working satisfactorily. But even now, the fibers that are fed
to the airlay are shorter than average staple length fiber.

Longer fibers are much more difficult to control coming,
through feed rollers or other feed mechanisms to be picked
by the disperser roll. Most of the fiber opening done by an
airlay 1s done by the interaction of the disperser roll and the
feed rolls. Once the fiber 1s on the disperser roll, unless it 1s
a chip of fibers, 1t 1s dispersed 1nto the air stream 1n the same
basic form 1n which 1t 1s carried to the duct. Pulling or
picking a long fiber (as compared to a shorter fiber) from
between the feed rolls more typically causes other long
fibers to be pulled through the feed rolls with 1t. With each
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such long fiber, the disperser picks a clump of fibers.
However, if the feed rolls are arranged to press tighter
together to control clumping, the fibers may be stretched and
broken or the fibers may drag hard through the feed rolls
causing the build up of frictional heat. Either result will be
deleterious to the commercial operation of the airlay. The
problems are particularly exacerbated by the nature of
carding machines which tend to provide linearly oriented
fibers. As such, the fibers enter the feed rolls in the worst
possible orientation for the disperser roll to pick them from
the feed rolls. The arrangement for feeding carded fiber to an
airlay would be one of the first problems to be overcome to
achieve successiul operation.

In spite of the apparent difficulties, 1t 1s an object of the
present 1nvention to provide a system and process for
centrifugally dispersing individualized carded fiber which
overcomes the above noted drawbacks of the prior art.

It 1s a more particular object of the present invention to
provide a system and process for taking fiber from a carding
machine and feeding 1t to an airlay which overcomes or
avolds the problems described above.

SUMMARY OF THE INVENTION

The above and other objects of the invention are accom-
plished by a process for feeding carded fiber from a carding
machine to an airlay wherein the process includes carding
fiber with at least one carding roll having a toothed periph-
cral surface and combing elements engaging fiber on the
carding roll mto individualized carded fibers. The individu-
alized carded fibers are then transferred from the surface of
the carding roll to a rotating disperser roll. The rotating
disperser roll then centrifugally doffs the individualized
carded fibers therefrom.

The 1mvention may also be summarized as comprising a
process for centrifugally doffing fibers from a carding
machine wherein fibers are carded by the interaction of
toothed carding equipment to individualize and comb the
fiber 1nto 1ndividualized fibers and the fibers are transferred
to a rotating disperser roll. The disperser roll has a toothed
peripheral surface and centrifugally dofls the individualized
fibers from the disperser roll by being rotated at a rotational
speed suflicient to tangentially throw off a substantial por-
tion of individualized fibers.

In addition, the invention generally comprises a system
for carding fiber 1nto individualized fibers and centrifugally
dothing the individualized carded fibers. The system includes
a main carding roll and equipment to comb and individualize
the fibers on the main carding roll and a disperser roll having
a toothed peripheral surface arranged to receive mdividual-
1zed fibers from the main carding roll. The disperser roll
centrifugally doifs fibers from the teeth thereof by rotating
at a speed sufficient to tangentially throw fibers therefrom.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more ecasily understood by a
detailed explanation of the mvention including drawings.
Accordingly, drawings which are particularly suited for
explaming the mnvention are attached herewith; however, 1t
should be understood that such drawings are for explanation
only and are not necessarily to scale. The drawings are
briefly described as follows:

FIG. 1 1s a generally schematic elevational view of
centrifugally doffed carding machine showing the features
of the invention;

FIG. 2 1s an enlarged fragmentary view of the dofling roll
and disperser shroud in FIG. 1; and
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FIG. 3 1s a view similar to FIG. 1 showing a second
embodiment of the 1nvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings, the invention will be
described 1n greater detail so as to explain the contribution
to the art and its application 1n the industry. Referring
specifically to FIG. 1, the fiber handling system of the
present mvention 1s generally referred to by the number 10
and may be more casily understood as having an airlay
portion generally indicated by the reference number 11 and
a carding machine portion generally indicated by the refer-
ence number 12. As the present invention handles the
process through the carding machine portion 12 first and
then through the airlay portion 11, the description will begin
with the carding machine portion 12 first and then move to
the airlay portion 11 so as to follow the path of the fiber
through the system 10 of the present invention.

The carding machine portion 12 1s arranged to receive
fiber 1n the form of a batt B that 1s comprised of tufts of fiber
to be separated into individualized fibers. The fiber 1is
provided 1nto the system 10 by a suitable feed mechanism
such as an opposed pair of feed rollers 15 and 16. The feed
rollers 15 and 16 receive the batt B of fiber from a suitable
source by a conveyor and pinch the batt therebetween as the
batt B 1s fed to the lickerimn roll 20. It should be understood
that there are numerous potential arrangements for providing
fiber on a lickerin roll and that the mnvention 1s not limited
to any particular illustrated or described fiber delivery
technique.

The lickerin roll 20, as 1s conventional 1n the art, com-
prises a wire or card clothing on 1ts peripheral surface or
other suitable toothed surface for picking the fiber from the
batt at the feed rolls 15 and 16. The batt B is effectively
dismembered by the teeth on the lickerin roll 20. The
lickerin roll 20 may be provided with one or more workers
22 and associated strippers 23 to pick tufts of fiber from the
teeth of the lickerin roll 20 and comb and draft the tufts out
to separate the fibers. The lickerin roll 20 passes or transfers
the fiber to a communicator roll 30 which may further draft
fiber and provide more workers and strippers (not shown)
for the carding machine portion 12 of the system 10.

The communicator roll 30 passes or transfers the fiber
onto the main carding roll 40. The roll communicator roll 30
may be arranged to rotate 1n either direction but would most
likely be rotated 1n the clockwise direction to move with the
lickerin roll 20 and the main carding roll 40. Arranged along
the top surface of the main carding roll 40 are associated
worker and stripper rolls 42 and 43, respectively. In the
illustrated configuration, the worker and stripper rollers 42
and 43 are 1n a garnet configuration such that every other
roller 1s a worker roller 42 with a stripper roller 43 posi-
tioned therein between. As 1s well known 1n the carded fiber
art, the worker and stripper rolls may also be arranged 1n a
conventional arrangement where spaced pairs of stripper and
worker rolls are arranged to comb and separate the fibers. It
1s also similarly known to comb the fiber with combing
clements that are not rolls at all, but may be fixed plates,
called flats or rotating belts having teeth arranged to comb
fiber on the carding roll. The particular arrangement,
whether garnet or conventional or other type of arrangement,
1s really not pertinent to the invention except for the fact that
the fiber 1s carried by a toothed device and 1s worked by
combing elements to separate and individualize the fibers
without overworking 1t into unusable neps or other fiber
defects.
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On the opposite side of the main carding roll 40 from the
lickerin roll 20 and communicator roll 30 1s a disperser roll
50 which 1s part of the airlay portion 11 of the system 10.
The disperser roll 50 doffs the fiber from the main carding
roll 40, but operates considerably different than conven-
tional dofling rolls for carding machines. The disperser roll
50 of the present invention preferably rotates opposite or
against the direction of rotation of the main carding roll 40.
In addition, the disperser roll 50 rotates at a relatively high
speed to create substantial centrifugal forces to tangentially
throw off or centrifugally doff the fiber from the disperser
roll 50. A conventional dotfing roll for a carding machine
would typically move 1n the same direction as the main
carding roll, but much slower than the main carding roll. As
compared to the present invention, all the rolls in a conven-
tional carding machine are operated so as not to allow the
fiber to centrifugally separate from the teeth. A carding
machine would be “out of control” by conventional stan-
dards if fiber were “flying off” any roll.

The disperser roll 50 picks a substantial portion of the
fiber carried by the main carding roll 40 therefrom which, as
compared to conventional carding arrangements, 1s contrary
to the operation of a standard doffing roll. In a conventional
arrangement, a significant portion of the fiber on the main
carding roll 40 would be recycled around the bottom portion
of its path of rotation to again be subjected to the worker and
stripper rolls 42 and 43. Since the main carding roll 40 has
limited capacity, the fiber feed at feed rolls 15 and 16 would
have to be controlled so that no more fiber 1s put into the
system than 1s coming out. The disperser roll 50 increases
the productivity and throughput of the carding machine
portion 12 of the system 10 by doffing fiber at a higher rate
than conventional dofhing systems.

The disperser roll 50 picks a high percentage of fiber to
transfer from the main carding roll 40 because of its higher
surface speed. More teeth on the disperser roll 50 have an
opportunity to pick each fiber on the main carding roll 40
when the disperser roll 50 1s run faster than the main carding
roll 40. A second reason the disperser roll 50 picks up a high
percentage of the fiber from the main carding roll 40 1s that
the disperser roll 50 1s preferably arranged to rotate opposite
the direction of rotation of the main carding roll 40. It should
be understood that the teeth on a roll are oriented so as to
pick or receive fiber while rotating in a particular direction
of rotation. While the 1nvention will still be tully operable
with the disperser roll 50 running in the same rotational
direction as the main carding roll 40, 1t transfers a higher
percentage of the fiber from the main carding roll 40 to the
disperser roll 50 when rotating opposite the main carding
roll 40. The reason more fiber 1s transferred 1s that the teeth
on the disperser roll 50 have more opportunities to pick up
the fibers from the main carding roll 40. When one tooth on
the disperser roll 50 contacts a fiber but does not pick 1t up,
the fiber 1s swept back so that the next succeeding tooth may
have a chance to pick it off. If the main carding roll 40
rotates 1n the same direction as the disperser roll 50, then
when a tooth on the disperser roll 50 contacts a fiber but does
not pick it off the main carding roll 40, 1t 1s likely that the
fiber may well be swept out of reach of the next succeeding
tooth on the disperser roll 50. Thus, 1t 1s preferred that the
disperser roll 50 rotates at substantial surface speed opposite
the direction of rotation of the main carding roll 40.

It should also be noted that the problems noted above
about feeding fiber onto the disperser roll 50 of the airlay
portion 11 are avoided by transferring the fibers directly
from the main carding roll 40 onto the disperser roll 50.
There are no feed rolls or equipment to pinch a batt of carded
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fiber being fed to the disperser roll 50 that would lead to the
problem of pulling clumps onto the disperser roll 50.

As previously noted, the disperser roll 50 rotates at a
fairly high speed. The disperser roll 50 must be rotated at a
speed which, 1n accordance with 1ts design, will generate
suflicient centrifugal force that the fibers will overcome the
frictional and other resistive forces to be thrown from the
teeth of the disperser roll 50. The design considerations of
the disperser roll 50 include, among other issues, the length,

angle and smoothness of the teeth and the diameter of the
roll. Teeth projecting from the surface in an orientation close
to radially outwardly from the roll will require less rotational
speed and centrifugal force to doff fiber than teeth angled
more toward a tangential orientation. A smaller diameter roll
will generate greater centrifugal forces than a larger roll
when the surface speeds are the same. In the preferred
arrangement, the roll 1s approximately twenty inches 1n
diameter and has teeth arranged between one and sixteen
degrees from the radius and rotates such that the surface
speed 1s between about 1500 meters per minute up to about
4000 meters per minute. Clearly, there are suitable designs
that would be outside one or even all of these parameters, but
would still be within the spirit of the mvention.

In the preferred arrangement, the disperser roll 50 has
three zones at different radial portions of its periphery. The
first zone 1s a fiber receiving zone. The fiber receiving zone
1s where the fiber 1s picked up by the disperser roll 50 and,
in the embodiment 1llustrated in FIG. 1 1s at the interface
with the main carding roll 40. The second zone 1mmediately
follows the fiber loading zone and may be referred to as the
fiber handling zone. The third and next zone 1s the centrifu-
cgal dofling zone where the fibers are intended to be doffed
from the disperser roll 50.

The fiber handling zone 1s characterized by a shroud 60
overlying the surface of the disperser roll 50. The shroud 60
has a particular design that 1s best illustrated in FIG. 2 and
has a design similar to the disperser plate disclosed in U.S.
Pat. No. 3,932,915 on Jan. 20, 1976, to Contractor et al. The
shroud 60 1s particularly designed to impose drag on the air
around the disperser roll 50, which may also be character-
1zed as aerodynamic drag. In particular, the shroud 60 1is
provided with a series of grooves 62 which form a rough
surface which aerodynamically prevents the boundary layer
of air around the disperser roll 50 from building very thick.
While air 1s allowed to be carried between and around the
teeth of the disperser roll 50, the air just beyond the tips of
the teeth 1s not permitted to be carried along therewith at the
same surface speed. As such, the slower moving air 1n close
proximity to the teeth causes drag on the fibers carried on the
teeth so as to keep them down close to the surface of the
disperser roll 50. When the fibers come out from under the
shroud 60, the boundary layer quickly builds which allows
the fibers to separate from the teeth of the disperser roll 50
by the pull of the centrifugal forces. Clearly, there may be
other suitable designs for shrouds that will create resistance
to the movement of boundary layer air along the disperser
roll 50 such as different surface configurations, or air jets,
baffles and other suitable devices. The shroud 60 illustrated
in FIG. 2 1s simply a preferred arrangement for the present
invention.

Referring again to FIG. 1, the disperser roll 50 carries the
fiber from the main carding roll 40, under shroud 60 and to
an air duct 70. In the air duct 70, an air stream 1s arranged
to pass over the surface of the disperser roll 50 1n a generally
tangential relationship to receive the fiber being doffed from
the disperser roll 50. The fiber 1s quite likely to doff from the
disperser roll 50 without the presence of the air stream
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creating a cloud of mdividualized fiber; however, it 1is
preferred to provide the individualized fiber into an air
stream where it may be more easily handled. In the present
invention, 1t 1s preferred that the air stream be generally free
of turbulence so as to allow the fiber to be evenly dispersed
throughout the air stream. Eddies, vortices and other turbu-
lence tend to disturb the distribution of the fiber 1n the air
duct 70 which causes undesirable consequences depending
on the use that will be made with the fiber 1n the air stream.

In the case where a web 1s produced, as shown in the
drawing figures, such webs have splotchiness and non-
uniformity’s cause by the fiber following the vortices and
eddies and not laying down evenly.

Thus, as shown 1n the drawing figures, an air stream 1s
created 1n the air duct 70 by a suitable fan (not shown) or
other source such that the air stream moves 1n the same
direction as the surface of the disperser roll 50. The air
stream 1s relative straight and laminar after having been
directed through a pre-filter 72, a honeycomb-type air
straightener 73 and secondary filters 74, 75, 76, and 77. The
alr stream accelerates as it passes mto an area of reduced
cross section shortly before it passes over the surface of the
disperser roll 50. It 1s important that the speed of the air
stream be less than or equal to the speed of the disperser roll
S50 at 1ts surface. Otherwise, the airstream will tend to blow
the fiber off the disperser roll 50 which will undermine the
intended effect of centrifugally dofing the fiber. If the fiber
were to be blown off the roll, 1t would tend to come off 1n
clumps and create more turbulence, and larger eddies and
vortices. Preferably, the speed of the air stream 1s less than
or equal to about 95 percent of the surface speed of the
disperser roll 50 as the air stream passes over the disperser
roll 50. With the straightened air stream passing over the
surface of the disperser roll 50, the fiber tends to transition
more gently from one mode of conveyance (the teeth on an
roll) to a second mode (the straightened air stream).

An additional element for satlsfactorlly centrifugally doff-
ing fiber from the disperser roll 50 1s a doffing bar 71. The
dotfing bar 71 functions similarly to a doctor blade for
separating at least a portion of the boundary layer of air
around the surface of the disperser roll 50 thereby prevent-
ing the fiber from re-entraining with the boundary layer and
following the disperser roll 50 back to the main carding roll
40. In particular, the performance of the doffing bar has been
improved by providing a much Sharper leading edge as
compared to the conventional blunt doffing bars. The sharper
dothing bar tends to shear the boundary layer of air where the
conventional blunt doffing bar tends to have a buildup of air
pressure which causes the boundary layer to divide itself.
Also, 1t apparently collects fewer stray fibers 1f the air duct
side of the dofling bar 1s co-planar with the remainder of the
air duct extending toward the screen consolidation belt 8()
and 1s generally aligned with a plane that 1s tangential to the
surface of the disperser roll 50 at the base of the teeth
thereof.

The fiber can be laid 1nto a web on a screen conveyor belt
80 at the base of the air duct 70. The screen conveyor belt
80 1s carried by a series of rollers 1including roller 82 and 83.
Below the screen conveyor 80 1s a vacuum duct 90 arranged
to pull air 1n the air duct 70 down through the screen
conveyor belt 80 to pin the fiber thereon and remove 1t from
the system. The air may be discharged from the system 10
or recirculated to be directed again through the air duct 70
as desired.

Turning now to the second embodiment illustrated in FIG.
3, the equipment i1s essentially the same and the same
reference numerals are used to indicate the same equipment
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or features. However, 1n this second embodiment, there 1s a
communicator roll 48 between the main carding roll 40 and
the disperser roll 50 for transferring fiber from one roll to
another. The communicator roll 48 may be arranged to rotate
in either direction but would most likely be rotated clock-
wise to move with the main carding roll 40 and the disperser
roll 50. The reasons for providing one or more communi-
cator rolls 48 are varied. The essential feature of the com-

municator roll 48 1s that 1t has teeth on the periphery and
carries fiber, preferably individualized carded fibers on the
teeth from which the disperser roll 50 may pick it off or have
it transferred thereto. This second embodiment particularly
illustrates the possibility that the disperser roll 50 does not
necessarily need to interact directly with the main carding
roll 40 to doff individualized carded fiber pursuant to the
present 1vention. For purposes of this invention, the term
“main carding roll” 1s used to mean the only roll or the last
roll 1n an arrangement of several rolls having teeth such as
card clothing and which include associated rollers or fixed
teeth or the like to draft and comb fibers for the purpose of
separating fiber mto individual filaments. Thus, roll 48 1s not
a “main carding roll” as described above. Conversely, the
main carding roll 40 1s not the only carding roll 1n the system
10 as the lickermn roll 20 includes worker and stripper rolls

22 and 23.

Whether the disperser roll 50 picks fiber directly from the
main carding roll 40 or from a communicator type roll 48 1s
really of little significance to the invention. However, it
should be understood that the mnvention 1s directed to taking
fiber which has been carded and mdividualized by equip-
ment selected from conventional carding technology and
almost immediately providing the fiber to the disperser roll
50 without consolidation or doffing to form a shiver, batt,
web or other fibrous structure. The disperser roll 50 then
centrifugally doifs the fiber as has been described.

The foregoing description and drawings were presented to
explain the invention and its operation and should not, 1n any
way, limit the scope of coverage that may be afforded by any
patent granted from this application. Clearly, the scope of the
exclusivity 1s defined and should be measured and deter-
mined by the claims that follow.

We claim:

1. A process for feeding carded fiber from a carding
machine to an airlay comprising the steps of:

carding fiber on at least a main carding roll having a
toothed peripheral surface with combing elements
engaging fiber on the main carding roll into individu-
alized carded fibers;

transferring the individualized fibers directly from the
main carding roll to a rotating disperser roll; and

centrifugally dofling the individualized carded fibers from

the disperser roll.

2. The process according to claim 1 wherein the step of
transferring 1individualized fibers further comprises rotating
the disperser roll opposite the direction of rotation of the
carding roll.

3. The process according to claim 1 wherein the step of
transferring individualized fibers comprises transferring
fibers from the carding roll to a communicator roll and then
transferring the mdividualized carded fibers to the disperser
roll.

4. The process according to claim 3 wherein the step of
transterring individualized fibers further comprises rotating
the disperser roll opposite the direction of rotation of the
communicator roll.

5. The process according to claim 1 wherein the step of
centrifugally dofhing fibers further comprises directing an air
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stream over the surface of the disperser roll at a speed not
orcater than the surface speed of the disperser roll and
centrifugally dofling the individualized carded fibers into the
alr stream.

6. The process according to claim 5 wherein the step of
directing an air stream comprises directing an air stream at
a speed of not greater than ninety-five percent of the speed
of the disperser roll at 1ts surface.

7. The process according to claim 1 further including the
step of 1imposing drag on a boundary layer of air over the
disperser roll to substantially prevent the individualized
fibers from centrifugally separating from the disperser roll
prematurely.

8. The process according to claim 1 further comprising the
step of separating at least a portion of a boundary layer of air
moving along with the surface of the disperser roll to
substantially prevent the fiber from following the surface of
the disperser roll and re-entraining into the boundary layer
of air.

9. The process according to claim 8 wherein said step of
centrifugally dofhing fibers further comprises directing an air
stream through an air duct and over the surface of the
disperser roll at a speed not greater than the surface speed of
the disperser roll and centrifugally dofhing the individualized
carded fibers into the air stream and wherein said step of
separating at least a portion of the boundary layer further
comprises shearing the boundary layer with a relatively
sharp leading edge of a dofhing bar which 1s arranged to have
a flat surface forming one side of the air duct, and wherein
the flat surface 1s arranged 1n a plane which i1s generally
tangential with the peripheral surface of the disperser roll at
the base of teeth thereon.

10. A process for centrifugally dotling fiber from a carding
machine, wherein the process comprises the steps of:

carding fiber with interacting, toothed carding equipment
to mndividualize and comb the fiber into individualized
fibers wherein the carding equipment comprises at least
a main carding roll;

rotating a disperser roll, having a toothed peripheral
surface, at a rotational speed sufficient to tangentially
throw off a substantial portion of individualized fibers
which are carried on the teeth thereof;

transterring substantially individualized fibers from the
main carding roll directly to the dispersing roll; and

centrifugally dofhing individualized carded fibers from the

disperser roll.

11. The process according to claim 10 wherein the step of
transferring individualized fibers further comprises rotating
the disperser roll opposite the direction of rotation of the
carding roll.

12. The process according to claim 10 wherein the step of
transferring fibers from the carding equipment comprises
transterring fibers directly from the carding equipment to at
least one communicator roll and then transferring the indi-
vidualized carded fibers to the disperser roll.

13. The process according to claim 12 wherein the step of
transferring 1individualized fibers further comprises rotating
the disperser roll opposite the direction of rotation of the
communicator roll.

14. The process according to claim 10 wherein the step of
centrifugally dofling fibers further comprises directing an air
stream over the surface of the disperser roll at a speed not
orcater than the surface speed of the disperser roll and
centrifugally dofling the individualized carded fibers into the
alr stream.

15. The process according to claim 14 wherein the step of
directing an air stream comprises directing an air stream at
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a speed of not greater than ninety-five percent of the speed
of the disperser roll at 1ts surface.

16. The process according to claim 10 further comprising
the step of separating at least a portion of a boundary layer
of air moving generally along with the surface of the
disperser roll to substantially prevent the fiber from follow-
ing the surface of the disperser roll and re-entraining into the
boundary layer of air.

17. The process according to claim 16 wherein said step
of centrifugally dofling fibers further comprises directing an
air stream through an air duct and over the surface of the
disperser roll at a speed not greater than the surface speed of
the disperser roll and centrifugally dothing the individualized
carded fibers 1nto the air stream and whereimn said step of
separating at least a portion of the boundary layer further
comprises shearing the boundary layer with a relatively
sharp leading edge of a dofhing bar which 1s arranged to have
a flat surface forming one side of the air duct, and wherein
the flat surface i1s arranged 1n a plane which 1s generally
tangential with the peripheral surface of the disperser roll at
the base of teeth thereon.

18. The process according to claim 10 further mncluding
the step of imposing drag on a boundary layer of air over a
portion of the surface of the disperser roll to substantially
prevent the fibers from prematurely centrifugally separating,
from the disperser roll.

19. A system for carding fiber mto individualized carded
fibers comprising;:

a main carding roll having combing and drafting equip-
ment associated therewith to draft and individualize
fibers on said main carding roll; and

a disperser roll having a toothed peripheral surface and

which rotates at a speed suflicient to centrifugally doif

a majority of the fibers from the teeth thereof at a

centrifugal doffing zone and which i1s arranged to

directly receive individualized carded fibers from the
main carding roll.

20. The system according to claim 19 wherein said

disperser roll includes teeth oriented to pick fibers from the
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main carding roll by rotating opposite the direction of
rotation of said main carding roll.

21. The system according to claim 19 further including a
communicator roll which i1s arranged to receive the indi-
vidualized fibers from the carding roll and transfer the
individualized fibers to said disperser roll.

22. The system according to claim 21 wheremn said
disperser roll includes teeth oriented to pick fibers from said
communicator roll by rotating opposite the direction of
rotation of said communicator roll.

23. The system according to claim 19 further including an
air duct arranged to direct an air stream over the surface of

the disperser roll.

24. The system according to claim 23 wherein said air
duct 1s arranged to overlie the disperser roll and carry the air
stream and fiber from said disperser roll.

25. The system according to claim 21 further comprising
a dofling bar for separating a boundary layer of air from
adjacent the surface of the disperser roll and to substantially
prevent the fiber from following the surface of the disperser
roll and re-entraining into the boundary layer of air.

26. The system according to claim 25 further including an
air duct arranged to direct an air stream over the surface of
the disperser roll, and wherein said doffing bar has a
relatively sharp leading edge to shear the boundary layer of
air and 1ncludes a relatively flat surface defining a portion of
said air duct wherein said flat surface 1s generally arranged
along a plane which 1s tangential to the surface of said
disperser roll at the base of the teeth thereof.

27. The system according to claim 21 further including a
shroud for imposing drag on the fibers attached to the teeth
of the disperser roll to cause the fibers on the teeth of the
disperser roll to remain pinned to the teeth prior to said
centrifugal dofling zone.

28. The system according to claim 27 wherein said shroud
further comprises a grooved surface opposed to said dis-
perser roll such that the grooves provide aerodynamic resis-
tance to the boundary layer of air over the disperser roll.
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